Characterization of bitiscetin-2, a second form of bitiscetin from the venom of Bitis arietans : comparison of its binding site with the collagen-binding site on the von Willebrand factor A3-domain.
Bitiscetin, a heterodimeric snake venom protein purified from Bitis arietans, binds to the A1 domain of von Willebrand factor (VWF) and induces binding of this domain to platelet glycoprotein (GP) Ib. We previously purified a distinct form of dimeric bitiscetin (herein called bitiscetin-2) that also induces the VWF A1 domain-GPIb interaction, but does not bind to the A1 domain. Instead, it interacts with the collagen-binding A3 domain of VWF. In the current study we identify the amino terminal sequence of the bitiscetin-2 as DEGCLPDDSSRT, showing conclusively that the protein is distinct form the originally described bitiscetin. We further studied the interaction of bitiscetin-2 and VWF using DeltaA3 VWF and a series of 33 VWF point mutants previously prepared to map the collagen-binding site. Our results confirm that DeltaA3 VWF, even though containing the A1-domain, is unable to interact with bitiscetin-2. Mutation of VWF-A3 residues Ile975, Asp979, Pro981, Ser1020 and His1023 reduces binding by 80% while mutation of residues Val980, Glu1001 and Arg1021 reduces binding by 30-60%. A 2- to 6-fold increase of binding is caused by mutation of residues Val985, Glu987, and Arg1016. Nearly all of these mutations also affect collagen binding showing that the binding sites for bitiscetin-2 and collagen type III in the VWF-A3 domain closely overlap.